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(57) ABSTRACT

Disclosed is a fracture plugging simulation experimental
device and an experimental method thereof. The device
comprises a simulated wellbore, a simulated formation, a
simulated fracture, a plurality of pressure sensors and vales,
a mixing barrel, a liquid injection port and a pressurization
port, a liquid collection tank, a plugging fluid storage tank,
a heating device, etc. The method comprises: loading the
simulated formation with the simulated fracture in the
simulated wellbore, closing the second valve and turning on
the mixing device, injecting a lost circulation material into
the mixing barrel, closing the liquid injection port and
turning on the heating device and pressurizing, stopping
pressurizing and opening the second valve to establish a
plugging process, turning on the plunger pump to continue
pressurizing, and collecting a fluid pressure change of the
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simulated fracture in the plugging process; and calculating a
pressure-bearing capacity of plugged fracture.
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FRACTURE PLUGGING SIMULATION
EXPERIMENTAL DEVICE AND
EXPERIMENTAL METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Chinese Patent Appli-
cation No. 202311264246.5, filed on Sep. 26, 2023, the
entire contents of which are incorporated herein by refer-
ence.

TECHNICAL FIELD

The present disclosure relates to the technical field of oil
and gas reservoir development, and in particular to a fracture
plugging simulation experimental device and an experimen-
tal method thereof.

BACKGROUND

In line with the new trend of global oil and gas exploration
and development, the exploration and development of oil
and gas resources in China is gradually moving towards
deep water, deep and unconventional oil and gas resources.
The multi-scale fractures widely developed in deep forma-
tion provide a good flow channel for the efficient develop-
ment of oil and gas resources, but at the same time, the
extensive use of high-density drilling fluid also increases the
risk of drilling fluid loss. Lost circulation in the drilling
process not only causes high loss of drilling fluid materials
and long non-production time, but also easily induces com-
plex downhole accidents such as borehole collapse, blowout,
and pipe sticking, and even leads to the completion of
horizontal wells in advance in serious cases, which has
become one of the main technical bottlenecks restricting the
optimized fast drilling of fractured reservoirs. Pressure-
bearing plugging technology is an effective means to control
the loss of drilling fluid and improve the formation pressure-
bearing capacity. In general, the pressure-bearing capacity of
plugged fractures is used to measure the effect of controlling
the drilling fluid loss and the strengthening degree of for-
mation pressure-bearing capacity. The existing plugging
simulation experiment can only test the pressure at both ends
of the fractured specimen, but cannot obtain the fluid pres-
sure change of the fractured specimen during the simulation
experiment.

Therefore, the present disclosure provides a fracture plug-
ging simulation experimental device and an experimental
method thereof, which are capable of obtaining a nonlinear
change in the fluid pressure during the plugging simulation
experiment, providing an important technological support
for the pressure-bearing plugging technology.

SUMMARY

One or more embodiments of the present disclosure
provide a fracture plugging simulation experimental
method, implemented using a fracture plugging simulation
experimental device. The fracture plugging simulation
experimental device may include a simulated wellbore. A
simulated formation matching the simulated wellbore may
be disposed in the simulated wellbore. A simulated fracture
penetrating through an axial direction of the simulated
formation may be disposed in the simulated formation. A
plurality of first pressure sensors connected with a computer
may be disposed on an inner wall surface of the simulated
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fracture. The plurality of first pressure sensors may be
uniformly distributed along the axial direction and a radial
direction of the simulated formation, and two ends of the
simulated fracture may be provided with one of the plurality
of first pressure sensors, respectively. An upper end of the
simulated wellbore may be connected with a mixing barrel.
A mixing device and a temperature sensor may be disposed
in the mixing barrel. A liquid injection port and a pressur-
ization port may be disposed at a top of the mixing barrel.
The liquid injection port may be connected with a plugging
fluid storage tank. The pressurization port may be connected
with an output end of a plunger pump. A second pressure
sensor and a first valve may be disposed on a pipeline
between the pressurization port and the plunger pump in
sequence. An input end of the plunger pump may be
connected with a liquid storage barrel. A bottom end of the
simulated wellbore may be connected with a liquid collec-
tion tank. A third pressure sensor and a second valve may be
disposed on a pipeline between the simulated wellbore and
the liquid collection tank. The liquid collection tank may be
connected with the plugging fluid storage tank. The simu-
lated wellbore and the mixing barrel may be connected with
a heating device, respectively. The plugging simulation
experimental method may comprise: loading the simulated
formation with the simulated fracture in the simulated
wellbore, closing the second valve and turning on the mixing
device, injecting a lost circulation material into the mixing
barrel through the liquid injection port, closing the liquid
injection port and turning on the heating device and pres-
surizing through the plunger pump, when a pressure differ-
ence between two ends of the simulated wellbore reaches a
pressure difference threshold, stopping pressurizing and
open the second valve to establish a plugging process, and
if a plugging zone is formed in the simulated fracture and an
outlet end has no leakage, turning on the plunger pump to
continue pressurizing, and collecting a fluid pressure change
of the simulated fracture in the plugging process through the
plurality of first pressure sensors; and calculating a pressure-
bearing capacity of plugged fracture based on the fluid
pressure change, the pressure-bearing capacity of plugged
fracture being calculated by the following equations:
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wherein: K, denotes a mode 1 stress intensity factor at a
fracture tip considering a plugging effect in MPa-m®>; On
denotes the minimum horizontal principle stress in MPa; L.
denotes a fracture width in mm; F,(s), F,,(s), and F,(s)
denote geometric coefficients and are dimensionless quan-
tities; P,, denotes a wellbore pressure in MPa; s denotes a
ratio of a fracture length to a distance from the fracture tip
to a center of a borehole, and is a dimensionless quantity; P,
denotes a fluid pressure at the fracture tip in MPa; AL
denotes a length of the fracture tip in mm; A and B denote
intermediate coefficients, and are dimensionless quantities; a
denotes a plugging position in mm, a=x,—R; x; denotes a
horizontal coordinate of one of ends of the plugging zone in
mm; R denotes a radius of the borehole in mm; x denotes a
horizontal coordinate of any position in a fracture length
direction in mm; A denotes a ratio of the maximum hori-
zontal principle stress to the minimum horizontal principle
stress, and is a dimensionless quantity; G, denotes the
maximum horizontal principle stress in MPa; w denotes a
fracture width at the plugging position in mm; b denotes a
length of the plugging zone in mm; K, denotes a permeabil-
ity of the plugging zone in mD; K, denotes a permeability of
the formation in mD; [, denotes a distance of a pressure
decay at the fracture tip in mm; P, denotes an original
formation pressure in MPa; v denotes the Poisson’s ratio,
and is a dimensionless quantity; E denotes an elasticity
modulus of formation rock in GPa; and c¢ denotes a coeffi-
cient related to the fracture length and the radius of the
borehole.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will be further illustrated by way
of exemplary embodiments, which will be described in
detail by means of the accompanying drawings. These
embodiments are not limiting, and in these embodiments,
the same numbering indicates the same structure, wherein:

FIG. 1 is a schematic structural diagram illustrating an
exemplary fracture plugging simulation experimental device
according to some embodiments of the present disclosure;

FIG. 2 is a schematic structural diagram illustrating a
simulated formation according to some embodiments of the
present disclosure;

FIG. 3 is a flowchart illustrating an exemplary plugging
simulation experimental method according to some embodi-
ments of the present disclosure;

Reference signs in the figure: 1—simulated wellbore,
2—simulated formation, 3—simulated fracture, 4—strain
gauge, 5—Afirst pressure sensor, 6—mixing barrel, 7—mix-
ing device, 8—temperature sensor, 9—liquid injection port,
10—pressurization port, 11—plunger pump, 12—second
pressure sensor, 13—first valve, 14—liquid storage barrel,
15—liquid collection tank, 16—third pressure sensor,
17—second valve, 18—heating device, 19—electronic
scale.

DETAILED DESCRIPTION

In order to more clearly illustrate the technical solutions
of the embodiments of the present disclosure, the accompa-
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nying drawings required to be used in the description of the
embodiments are briefly described below. Obviously, the
accompanying drawings in the following description are
only some examples or embodiments of the present disclo-
sure, and it is possible for a person of ordinary skill in the
art to apply the present disclosure to other similar scenarios
in accordance with these drawings without creative labor.
Unless obviously obtained from the context or the context
illustrates otherwise, the same numeral in the drawings
refers to the same structure or operation.

[t should be understood that the terms “system”, “device”,
“unit” and/or “module” used herein are a way to distinguish
between different components, elements, parts, sections, or
assemblies at different levels. However, the terms may be
replaced by other expressions if other words accomplish the
same purpose.

As shown in the present disclosure and in the claims,
unless the context clearly suggests an exception, the words
“one”, “a”, “an”, “one kind”, and/or “the” do not refer
specifically to the singular, but may also include the plural.
Generally, the terms “including” and “comprising” suggest
only the inclusion of clearly identified steps and elements,
however, the steps and elements that do not constitute an
exclusive list, and the method or apparatus may also include
other steps or elements.

Flowcharts are used in the present disclosure to illustrate
the operations performed by a system according to embodi-
ments of the present disclosure, and the related descriptions
are provided to aid in a better understanding of the magnetic
resonance imaging method and/or system. It should be
appreciated that the preceding or following operations are
not necessarily performed in an exact sequence. Instead,
steps can be processed in reverse order or simultaneously.
Also, it is possible to add other operations to these processes
or to remove a step or steps from these processes.

FIG. 1 is a schematic structural diagram illustrating an
exemplary fracture plugging simulation experimental device
according to some embodiments of the present disclosure.
The fracture plugging simulation experimental device pro-
vided by the embodiments of the present disclosure will be
described in detail below. It should be noted that the
following embodiments are used only for explaining the
present disclosure and do not constitute a limitation to the
present disclosure.

In some embodiments, as shown in FIG. 1, the fracture
plugging simulation experimental device may include a
simulated wellbore 1. A simulated formation 2 matching the
simulated wellbore 1 may be disposed in the simulated
wellbore 1. A simulated fracture 3 penetrating through an
axial direction of the simulated formation 2 may be disposed
in the simulated formation 2. A plurality of first pressure
sensors connected with a computer may be disposed on an
inner wall surface of the simulated fracture 3. The plurality
of first pressure sensors may be uniformly distributed along
the axial direction and a radial direction of the simulated
formation 2. Two ends of the simulated fracture 3 may be
provided with one of the plurality of first pressure sensors,
respectively.

The axial direction of the simulated formation 2 refers to
a direction along a central axis of the simulated formation 2
from an end close to a mixing barrel to an end close to an
outlet of the simulated wellbore 1. The radial direction of the
simulated formation 2 refers to a direction perpendicular to
the axial direction of the simulated formation 2. The two
ends of the simulated fracture 3 may include an end of the
simulated fracture 3 close to the mixing barrel and an end
close to the outlet of the simulated wellbore 1. The plurality
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of first pressure sensors may be provided on inner wall of the
two ends of the simulated fracture 3, so as to ensure pressure
measurement of the inlet and the outlet of the fracture.

The simulated wellbore 1 refers to a device used to
simulate the structure of an actual oil and gas wellbore. In
some embodiments, the simulated wellbore 1 may have a
diameter, a length, an inner wall structure, etc., that is similar
to or the same as a real wellbore. In some embodiments, an
experimenter may simulate conditions such as a pressure
and a fluid within the real wellbore in a laboratory environ-
ment using the simulated wellbore 1.

The simulated formation 2 refers to a structural layer used
to simulate a subterranean rock layer and a soil layer. In
some embodiments, the experimenter may simulate a real
formation environment by changing characteristics of the
simulated formation 2. For example, the characteristics of
the simulated formation 2 may include at least one of a
permeability, a porosity, a strength, and a composition.

In some embodiments, an outer diameter of the simulated
formation 2 may be equal to an inner diameter of the
simulated wellbore 1.

In some embodiments, an inner surface of the simulated
formation 2 may be one of a three-dimensional curved
surface, a horizontal surface, a wedge-shaped surface, or
other regular or irregular surface types. For example, the
inner surface of the simulated formation 2 may be a hori-
zontal plane, as shown in FIG. 1 and FIG. 2.

By setting the inner surface of the simulated formation to
different shapes, different shapes of fractures generated in
different scenarios may be simulated, which is applicable to
an actual drilling process that generates different fractures.

The simulated fracture 3 refers to an artificially created
fracture within the simulated formation. In some embodi-
ments, the experimenter may simulate a fracture situation in
the real formation by changing features of the simulated
fracture 3. For example, the features of the simulated
fracture 3 may include at least one of a shape, a size, or a
distribution feature, or the like.

The plurality of first pressure sensors refer to devices for
measuring a pressure change in the simulated fracture 3. In
some embodiments, the plurality of first pressure sensors
may be connected with a computer to transmit and record
pressure data at different positions of the simulated fracture
3 in real time. In some embodiments, the plurality of the first
pressure sensors may be uniformly distributed along an axial
direction and a radial direction of the simulated fracture 3.
The computer may be configured as a personal computer, a
desktop computer, or a tablet computer, or the like. In some
embodiments, a count of the plurality of first pressure
sensors may be positively correlated with the size of the
fracture. The larger the size of the fracture, the more the first
pressure sensors can be provided. The count of the plurality
of first pressure sensors may also be set based on experience
or demand.

According to some embodiments of the present disclo-
sure, by setting the plurality of first pressure sensors at the
inner wall of the simulated fracture, the plurality of first
pressure sensors may be distributed uniformly along the
axial direction and the radial direction of the simulated
formation, respectively, such that the nonlinear fluid pres-
sure change of the fracture in the plugging process can be
more accurately obtained, and the pressure-bearing capacity
of plugged fracture more in line with the actual situation can
be obtained according to the fluid pressure change, thereby
providing important technical support for the pressure plug-
ging technology.
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In some embodiments, a plurality of strain gauges con-
nected with the computer may be disposed on a wall surface
of the simulated fracture. The plurality of strain gauges may
be uniformly distributed along the axial direction and the
radial direction of the simulated formation, respectively.

The plurality of strain gauges refer to sensitive elements
used to measure a strain in an object. In some embodiments,
the plurality of strain gauges may be configured to monitor
small changes at different positions of the simulated fracture
in case of an external pressure or deformation.

FIG. 2 is a schematic structural diagram illustrating a
simulated formation according to some embodiments of the
present disclosure. In some embodiments, a plurality of first
pressure sensors 5 and a plurality of strain gauges 4 may be
distributed on an inner wall of the simulated fracture 3 in the
simulated formation 2 in a staggered, manner as shown in
FIG. 2. In this way, mutual interference of measurement data
by the plurality of the first pressure sensors 5 and the
plurality of the strain gauges 4 can be avoided, thereby
improving the measurement accuracy.

In some embodiments, as shown in FIG. 1, an upper end
of the simulated wellbore 1 may be connected with a mixing
barrel 6. A mixing device 7 and a temperature sensor 8 may
be disposed in the mixing barrel 6. A liquid injection port 9
and a pressurization port 10 may be disposed at a top of the
mixing barrel 6. The liquid injection port 9 may be con-
nected to with plugging fluid storage tank (not shown in the
figure). The pressurization port 10 may be connected with an
output end of the plunger pump 11. A second pressure sensor
12 and a first valve 13 may be disposed on a pipeline
between the pressurization port 10 and the plunger pump 11
in sequence. An input end of the plunger pump 11 may be
connected with a liquid storage barrel 14.

The mixing barrel 6 refers to a barrel structure for mixing
liquid or a lost circulation material.

The mixing device 7 refers to a device that agitates the
liquid or the lost circulation material, such as a stirring rod.
The stirring rod ensures that the plugging fluid or other fluid
reaches a homogeneous state before being injected into the
simulated wellbore.

The liquid injection port 9 may be configured to inject the
liquid or the lost circulation material into the mixing barrel
6. The liquid may be mud or water. More descriptions
regarding the lost circulation material may be found in the
related descriptions below. The pressurization port 10 may
be configured to pressurize the interior of the mixing barrel
6 and the interior of the simulated wellbore 1, to simulate a
high-pressure environment.

In some embodiments, the fracture plugging simulation
experimental device may further include a rotating mecha-
nism. The rotating mechanism may be connected with the
mixing barrel 6 and/or the simulated wellbore 1 to control a
connected whole of the mixing barrel 6 and the simulated
wellbore 1 to rotate and fix within 360°.

The rotating mechanism refers to a mechanical device
used to realize the rotation of the object. The mixing barrel
6 and the simulated wellbore 1 may be an integrated
structure. The rotating mechanism may control the mixing
barrel 6 and the simulated wellbore 1 to rotate arbitrarily
(e.g., 360° rotation) along the axial direction and the radial
direction, and to be fixed in an arbitrary position, so as to
simulate different situations during drilling, such as a situ-
ation where the wellbore is tilted. In this way, the fracture
plugging simulation experimental device may simulate
plugging situations in various scenarios, increasing the
applicable scenarios of the fracture plugging simulation
experimental device.
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The temperature sensor 8 refers to a device used to record
a temperature change within the mixing barrel 6. In some
embodiments, the temperature sensor 8 may be connected
with computer to transmit and record temperature data of the
liquid within the mixing barrel in real time.

The plugging fluid storage tank refers to a container for
storing the lost circulation material. In some embodiments,
the plugging fluid storage tank may be connected with the
liquid injection port of the mixing barrel to transfer the
plugging fluid from the plugging fluid storage tank to the
mixing barrel for mixing and preparation.

The plunger pump 11 refers to a pump for generating a
high-pressure fluid. In some embodiments, the plunger
pump 11 may be configured to inject liquid from the liquid
storage barrel 14 into the mixing barrel 6 at high pressure to
provide the high-pressure environment for a plugging simu-
lation experiment. An input end of the plunger pump 11
refers to an end of the plunger pump 11 close to the liquid
storage barrel 14. An output end of the plunger pump 11
refers to an end of the plunger pump 11 close to the first
valve 13. The liquid in the liquid storage barrel 14 may enter
the plunger pump 11 through the input end of the plunger
pump 11, and may be pressurized by the plunger pump 11
and then outputted from the output end of the plunger pump
11 into the mixing barrel 6.

The first valve 13 refers to a device for controlling
opening and closing of a fluid pipeline, and controlling an
opening degree of the pipeline. The opening degree of the
pipeline may be controlled by controlling the first valve 13,
so as to control a flow rate of the fluid output from the
plunger pump. The first valve 13 may also be used as a
safety device to quickly close in the event of an abnormal
situation (e.g., high pressure, pipeline rupture, or the like) to
prevent fluid leakage and equipment damage, and ensure the
safety of experimental personnel and equipment.

The second pressure sensor 12 may be configured to
measure the pressure of an outlet pipe of the plunger pump.
In some embodiments, the first valve 13 may be provided
close to the plunger pump 11, and the second pressure sensor
12 may be provided close to the pressurization port 10,
thereby ensuring that the pressure measured by the second
pressure sensor 12 is the pressure of the liquid entering the
mixing barrel 6.

The liquid storage barrel 14 refers to a device for storing
the liquid. The liquid storage barrel 14 may be configured to
store mud or water, or the like, which may be pumped into
the simulated wellbore 1 by the plunger pump 11 to simulate
drilling fluid, or the like, in the drilling process.

In some embodiments, as shown in FIG. 1, a bottom end
of the simulated wellbore 1 may be connected with the liquid
collection tank 15. A third pressure sensor 16 and a second
valve 17 may be disposed on a pipeline between the simu-
lated wellbore 1 and the liquid collection tank 15. The liquid
collection tank 15 may be connected with the plugging fluid
storage tank. The simulated wellbore 1 and the mixing barrel
6 may be connected with a heating device 18, respectively.

The liquid collection tank 15 refers to a container for
collecting and storing the liquid. In some embodiments, the
liquid collection tank may be configured to collect and store
the liquid flowing out of the simulated wellbore 1.

In some embodiments, as shown in FIG. 1, the fracture
plugging simulation experimental device may further
include an electronic scale 19. The liquid collection tank 15
may be disposed on the electronic scale 19. A pipeline
between the bottom end of the simulated wellbore 1 and the
liquid collection tank 15 may be connected by a high
pressure hose.
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In some embodiments, the pipeline between the bottom
end of the simulated wellbore 1 and the liquid collection
tank 15 may also be connected by a rigid pipeline, such as
a stainless steel pipe, a carbon steel pipe, or the like.

The electronic scale may be configured to record a weight
change of the liquid collection tank. The weight change
recorded by the electronic scale may reflect a cumulative
fluid loss during the plugging process.

The third pressure sensor 16 refers to a device for mea-
suring the pressure of a pipeline between the simulated
wellbore 1 and the liquid collection tank 15.

The second valve 17 refers to a device for controlling
flowing of the fluid. In some embodiments, the second valve
17 may be provided close to the liquid collection tank 15.
The third pressure sensor 16 may be provided close to a
lower end of the simulated wellbore 1. In some embodi-
ments, when it is ready to observe the plugging effect after
pressurization is completed, the second valve may be
opened to enable the leakage fluid in the simulated wellbore
to flow into the liquid collection tank.

The heating device 18 refers to a device for providing
heat. In some embodiments, the heating device may be
connected with the simulated wellbore and the mixing barrel
for controlling or regulating the temperature within the
simulated wellbore and the mixing barrel during the experi-
ment. In some embodiments, the form of the heating device
may include at least one of an electric heating element, a
heating tube, a heating plate, or the like. The heating mode
of the heating device may include at least one of current
heating, heat conduction, or heat radiation, or the like.

In some embodiments, the fracture plugging simulation
experimental device may further include a processor. The
processor may be in communication connection with com-
ponents of the fracture plugging simulation experimental
device. In some embodiments, a processor 130 may be
configured to process information and/or data related to the
fracture plugging simulation experimental method to per-
form one or more functions described in the present disclo-
sure. In some embodiments, the processor may include one
of a microcontroller (MCU), an embedded processor, a
graphics processing unit (GPU), or the like, or any combi-
nation thereof.

More descriptions regarding the fracture plugging simu-
lation experimental device may be found in the related
descriptions of Embodiment 1 below.

It should be noted that the above description of the
fracture plugging simulation experimental device and the
components thereof is provided only for descriptive conve-
nience, and does not limit the present disclosure to the scope
of the embodiments cited. It is understood that for a person
skilled in the art, after understanding the principle of the
device, it may be possible to arbitrarily combine various
parts of the device or constitute sub-devices to be connected
with other devices without departing from this principle.

FIG. 3 is a flowchart illustrating an exemplary fracture
plugging simulation experimental method according to
some embodiments of the present disclosure. The fracture
plugging simulation experimental method may be imple-
mented by a process 300 as shown in FIG. 3. The process
300 is an exemplary process of the fracture plugging simu-
lation experimental device. The process 300 may include
operations 310-360. In some embodiments, the fracture
plugging simulation experimental method may be experi-
mented with a fracture plugging simulation experimental
device.
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In 310, a simulated formation with a simulated fracture
may be loaded in a simulated wellbore, a second valve may
be closed, and a mixing device may be turned on.

All valves of the fracture plugging simulation experimen-
tal device may be closed before the experiment is started. At
the beginning of the experiment, the simulated formation
with the simulated fracture may be mounted either manually
or by a mounting device (e.g., a robotic arm, etc.).

In 320, a lost circulation material may be injected into a
mixing barrel through a liquid injection port.

The lost circulation material refers to a material that seals
a fracture to prevent liquid leakage. For example, the lost
circulation material may include a non-permeable agent, a
chemical gel material, or the like.

In some embodiments, the lost circulation material may
include rigid particles, elastic particles, or the like. The rigid
particles may include a plurality of rigid particles of different
particle sizes.

The rigid particles refer to materials used to enhance the
strength of a plugging zone. The rigid particles do not
expand when encountering the liquid and have a certain
degree of rigidity. For example, the rigid particles may
include calcite, etc. The elastic particles refer to materials
suitable for enhancing the sealing performance of the plug-
ging zone. The elastic particles may absorb the liquid to
expand, thereby enhancing the sealing performance of the
plugging zone. For example, the elastic particles may
include expanded graphite, etc.

In some embodiments, the rigid particles may include the
plurality of rigid particles of different particle sizes. For
example, the rigid particles may include coarse particles
with a particle size being within a range of 1-10 mm,
medium particles with a particle size being within a range of
0.1-1 mm, and/or fine particles with a particle size being
within a range of 0.01-0.1 mm. The rigid particles of
different particle sizes may be mixed according to a preset
ratio. The preset proportion may be preset based on expe-
rience or demand. The rigid particles of different particle
sizes may be configured to fill in different gaps, thereby
improving the overall compactness of the lost circulation
material, reducing the infiltration channel, and enhancing the
plugging effect. In some embodiments, the rigid particles
may also include rigid particles of more particle sizes, which
may be set according to demand.

In different plugging simulation experiments, at least one
of'a simulated fracture parameter of the simulated fracture 3,
a simulated formation feature of the simulated formation 2,
and a lost circulation material parameter may be different.
More descriptions regarding the simulated fracture param-
eter, the simulated formation feature, and the lost circulation
material parameter may be found in the present disclosure
below.

In 330, the liquid injection port may be closed and a
heating device may be turned on, pressurization may be
performed through a plunger pump, and when a pressure
difference between two ends of the simulated wellbore
reaches a pressure difference threshold, pressurization may
be stopped.

An operation parameter of the heating device may be
preset based on experience. The operation parameter of the
heating device may include heating power of the heating
device, etc.

The pressure difference threshold refers to a minimum
value of the pressure difference between the two ends of the
simulated wellbore 1. In some embodiments, the pressure
difference threshold may be set based on the experience or
the experiment. In some embodiments, the set pressure
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difference threshold should be much lower than an actual
pressure-bearing capacity of the simulated wellbore, so as to
ensure the safety of the simulation experiment. More
descriptions regarding the pressure difference threshold may
be found in the related descriptions of Embodiment 2.

In some embodiments, the plunger pump 11 may imple-
ment pressurization by continuously pumping the liquid
(e.g., mud or water) into the liquid storage barrel 14 and
pressurizing, and delivering pressurized liquid to the mixing
barrel 6, the pressurized liquid being stirred to flow into the
simulated wellbore 1. When the processor detects that the
pressure difference between the two ends of the simulated
wellbore 1 is greater than or equal to the pressure difference
threshold, the plunger pump 11 may be controlled to stop
working, thereby stopping pressurization.

In 340, a second valve may be opened to establish a
plugging process, and if a plugging zone is formed in the
simulated fracture and no leakage occurs at an outlet end, the
plunger pump may be turned on to continue pressurizing.

The plugging zone refers to a dense granular matter
system formed within the simulated fracture. The outlet end
of the simulated fracture refers to an end of the simulated
fracture close to the liquid collection tank.

In some embodiments, the processor may determine that
the simulated fracture has no leakage based on the fact that
the measurement data of the electronic scale 19 has no
change. The processor may turn on the plunger pump 11 to
continue pressurizing based on the fact that the simulated
fracture has no leakage until a change in the measurement
data of the electronic scale 19 occurs, i.e., a leakage occurs
in the simulated fracture, and then turn off the plunger pump
11.

In 350, a fluid pressure change of the simulated fracture
during the plugging process may be collected through a
plurality of first pressure sensors.

The variation of fluid pressure refers to a change of the
fluid pressure in the simulated fracture over time and posi-
tion. The processor may obtain a sequence of fluid pressures
at different positions of the simulated fracture at multiple
times through the plurality of the first pressure sensors 5 at
different positions of the simulated fracture as the fluid
pressure change. More descriptions regarding the plurality
of first pressure sensors may be found in FIG. 1 and FIG. 2.

In 360, a pressure-bearing capacity of plugged fracture
may be calculated based on the fluid pressure change.

The pressure-bearing capacity of plugged fracture may be
used to reflect the pressure capacity of the plugging zone
formed in the simulated fracture. In some embodiments, the
pressure-bearing capacity of plugged fracture may be
expressed in terms of a stress intensity factor for the s